Megakaryocytes modulate osteoblast synthesis of type-l collagen, osteoprotegerin, and RANKL.
We have previously reported evidence that megakaryocytes may play a role in bone remodeling, possibly by interactions with cells at the bone surface. To investigate the direct effects of megakaryocytes on osteoblasts, maturing megakaryocytes (CD61 positive cells) were isolated and added to cultures of human osteoblasts. Osteoblasts alone and osteoblasts treated with CD61-negative (non-megakaryocytic) cells were used as control cultures. After 48 h in culture, megakaryocytes were removed and osteoblasts immunolocalized for type-1 collagen, osteoprotegerin (OPG), and RANKL expression. Similar cultures were used for RNA extraction with mRNA for Col 1A1, OPG, and RANKL in osteoblasts measured quantitatively by RT-PCR. Osteoblasts cultured alone showed high levels of expression of collagen with 74% (+/-7) of cells staining positively. When cultured with megakaryocytes, the number of positively staining cells remained similar but the intensity of expression was increased 1.54-fold (P < 0.02). OPG was expressed by 32% (+/-6.3) of osteoblasts increasing to 51% (+/-5.5) when cultured in the presence of megakaryocytes (P < 0.01) with a 1.63-fold increase in intensity of expression (P < 0.01). In contrast, osteoblasts cultured with megakaryocytes showed suppression of RANKL expression; 35.6% (+/-5.8) of osteoblasts cultured alone stained positively decreasing to 24.3% (+/-5.3) with a 1.6-fold diminished intensity of expression (P < 0.02). Osteoblasts co-cultured with CD61-negative cells showed no differences in collagen, OPG, or RANKL expression levels compared to osteoblasts cultured alone. mRNA data supported these findings with a 3.1-fold increase in Col 1A1 expression in megakaryocyte-treated cultures compared to controls (P < 0.02). Low-level OPG mRNA expression increased 8.14-fold in osteoblasts cultured in the presence of megakaryocytes (P < 0.01), while RANKL expression was suppressed 3.3-fold (P < 0.02). These results demonstrate that in vitro, megakaryocytes have direct effects on osteoblastic production of factors affecting both bone formation and resorption. These data provide further evidence that megakaryocytes may play an important role in bone remodeling.